L 

Number 


Hits 


Search Text 


DB 


Time, stamp 


1 


10 


"506290" 


US PAT ; 


2004/09/15 








US-PGPUB; 


08:54 








EPO; JPO; 










DERWENT; 










IBM TDB 




2 


141 


Giovannoli 


US PAT; 


2004/09/15 








US-PGPUB; 


08:54 








EPO; JPO; 










DERWENT; 










IBM TDB 




3 


64 


Giovannoli and "2000" 


USPAT; 


2004/09/15 








US-PGPUB; 


08:57 








EPO; JPO; 










DERWENT; 










IBM TDB 




4 


0 


"297793" and Corn 


USPAT; 


2004/09/15 








US-PGPUB; 


08:57 








EPO; JPO; 










DERWENT; 










IBM TDB 




5 


19 


"297793" 


USPAT; 


2004/09/15 








US-PGPUB; 


08:58 








EPO; JPO; 










DERWENT; 










IBM TDB 




6 


2 


"09297793" 


USPAT; 


2004/09/15 








US-PGPUB; 


09:32 








EPO; JPO; 










DERWENT; 










IBM TDB 




7 


5 


(("4947028") or ("5436555") or 


USPAT; 


2004/09/15 






("5596493") or ("5608621") or 


US-PGPUB 


10:33 






("5765143") ) .PN. 






8 


1 


5654902. pn. 


USPAT; 


2004/09/15 








US-PGPUB 


10:59 


9 


166 


705/80. eels. 


USPAT; 


2004/09/15 








US-PGPUB 


12:41 


10 


139 


705/80. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) 


US-PGPUB 


12:41 


11 


7 


705/80. eels. 


USPAT; 


2004/09/15 






and ( (price or cost or fee) adj 


US-PGPUB 


12:00 






(request$ or demand$)) 






13 


100 


(negotiat$ and ( (price or cost or fee) 


USPAT; 


2004/09/15 






adj (request$ or demand$))) and replac$ 


US-PGPUB 


12:05 


14 


30 


( (negotiat$ and ( (price or cost or fee) 


USPAT; 


2004/09/15 






adj (request$ or demand$))) and replac$) 


US-PGPUB 


12:41 






and recycl$ 






17 


30 


(negotiat$ and ( (price or cost or fee) 


USPAT; 


2004/09/15 






adj (request$ or demand$) ) ) and recycl$ 


US-PGPUB 


12:34 


18 


0 


( (negotiat$ and ( (price or cost or fee) 


USPAT; 


2004/09/15 






adj (request$ or demand$) ) ) and recycl$) 


US-PGPUB 


12:34 






not ( ( (negotiat$ and ( (price or cost or 










fee) adj (request$ or demand$))) and 










replac$) and recycl$) 






12 


190 


negotiat$ and ( (price or cost or fee) adj 


USPAT; 


2004/09/15 






( request $ or demand$) ) 


US-PGPUB 


12:36 


19 


14 


(negotiat$ and ( (price or cost or fee) 


USPAT; 


2004/09/15 






adj (request$ or demand$) ) ) and repair $ 


US-PGPUB 


12:36 


20 


1190 


705/7. eels. 


USPAT; 


2004/09/15 








US-PGPUB 


12:52 


21 


831 


705/7. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) 


US-PGPUB 


12:52 


22 


14 6 


(705/7. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) ) and repair$ 


US-PGPUB 


12:53 


23 


1376 


705/10. eels. 


USPAT; 


2004/09/15 








US-PGPUB 


12:57 


24 


977 


705/10. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) 


US-PGPUB 


12:53 
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25 


91 


(705/10. eels. 


US PAT; 


2004/09/15 






and (price or cost or fee) ) and repair$ 


US-PGPUB 


12:53 


26 


191 


705/20. eels. 


US PAT ; 


2004/09/15 








US-PGPUB 


13:00 


27 


156852 


705/20. eels. 


USPAT; 


2004/09/15 






and repair$ or recycl$ 


US-PGPUB 


12:57 


28 


10 


705/20. eels. 


USPAT; 


2004/09/15 






and (repair$ or recycl$) 


US-PGPUB 


12:58 


29 


287 


705/22. eels. 


USPAT; 


2004/09/15 








US-PGPUB 


13:08 


30 


40 


705/22. eels. 


USPAT; 


2004/09/15 






and (repair or recycl$) 


US-PGPUB 


13:00 


31 


55 


705/22. eels. 


USPAT; 


2004/09/15 






and (repair or recycl$ or reuse) 


US-PGPUB 


13:01 


32 


63 


705/22. eels. 


USPAT; 


2004/09/15 






and (repair or recycl$ or reus$) 


US-PGPUB 


13:01 


33 


1669 


705/37. eels. 


USPAT; 


2004/09/15 








US-PGPUB 


13:08 


34 


1549 


705/37. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) 


US-PGPUB 


13:09 


35 


160 


(705/37. eels. 


USPAT; 


2004/09/15 






and (price or cost or fee) ) and (reus$. 


US-PGPUB 


13:17 






or recycl$ or repair$) 






36 


8943 


705/7, 10,20,22,23,2 6,28,37,39.0013. 


USPAT; 


2004/09/15 








US-PGPUB 


13:17 


37 


4 


705/7, 10, 20, 22, 23, 2 6, 28, 37, 39. eels . and 


USPAT; 


2004/09/15 






"Price demanded" 


US-PGPUB 


13:19 
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38 


54 


705/7,10,20,22,23,2 6,28,37,39.0013. and 


US PAT; 


2004/09/15 






"Price demanded" ("4 434489" 


US-PGPUB 


13:20 






"5305244" 










"6599205" 










"5903385" 










"4918693" 










"5877961" 










"5278606" 










"6016758" 










"5027268" 










"5996073" 










"6058291" 










"6063055" 










"6158001" 










"4262248" 










"4292474" 










"4316720" 










"4323290" 










"4381705" 










"4459695" 










"4459581" 










"4485672" 










"4499581" 










"4535892" 










"4568822" 










"4823280" 










"4832250" 










"4890624" 










"4985857" 










"4993356" 










"5001714" 










"5003290" 










"5195173" 










"5199892" 










"5200779" 










"5200958" 










"5265763" 










"5331579" 










"5448722" 










"5450136" 










"5488715" 










"5495268" 










"5513099" 










"5521842" 










"5528539" 










"5532598" 










"5533161" 










"5539652" 










"5548713" 










"5550956" 










"5629871") ,pn. 
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39 


50 


("4434489" 


US PAT; 


2004/09/15 






"5305244" 


US-PGPUB 


13:22 






"6599205" 










"5903385" 










"4918693" 










"5877961" 










"5278606" 










"6016758" 










"5027268" 










"5996073" 










"6058291" 










"6063055" 










"6158001" 










"4262248" 










"4292474" 










"4316720" 










"4323290" 










"4381705" 










"4459695" 










"4459581" 










"4485672" 










"4499581" 










"4535892" 










"4568822" 










"4823280" 










"4832250" 










"4890624" 










"4985857" 










"4993356" 










"5001714" 










"5003290" 










"5195173" 










"5199892" 










"5200779" 










"5200958" 










"5265763" 










"5331579" 










"5448722" 










"5450136" 










"5488715" 










"5495268" 










"5513099" 










"5521842" 










"5528539" 










"5532598" 










"5533161" 










"5539652" 










"5548713" 










"5550956" 










"5629871") .pn. 
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40 


47 


("5654902" 


US PAT; 


2004/09/15 






"5657245" 


US-PGPUB 


13:25 






"5675472" 










"5707117" 










"5712957" 










"5745960" 










"5761032" 










"5790031" 










"5801621" 










"5805146" 










"5809437" 










"5841428" 










"5848403" 










"5855000" 










"5864783" 










"5870630" 










"5877882" 










"5878716" 










"5879890" 










"5881249" 










"5884315" 










"5931877" 










"5936613" 










"5940941" 










"5962778" 










"5987623" 










"5992028" 










"6013461" 










"6076859" 










"6081770" 










"6079890" 










"6098032" 










"6105445" 










"6121778" 










"6163859" 










"6174392" 










"6175787" 










"6212449" 










"6216186" 










"6226760" 










"6212449" 










"6216186" 










"6226760" 










"6236908" 










"6260004" 










"6278784" 










"6317846" 










"6330525" 










"6442684" 










"6519552") .pn. 






41 


4 


("4586147" | "4734348" ! "4745564" | 


US PAT 


2004/09/15 






"5132729") .PN. 




13:24 
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42 


50 


("6574537" 


US PAT; 


2004/09/15 






"6622285" 


US-PGPUB 


13:26 






"6732040" 










"6751536" 










"4335986" 










"4805519" 










"5264955" 










"5645886" 










"5737227" 










"5923098" 










"5967757" 










"6237051" 










"6358095" 










"6581045" 










"6613878" 










"5666585" 










"5977488" 










"5230133" 










"6104988" 










"4244611" 










"4249916" 










"4272048" 










"4274757" 










"4320579" 










"4424088" 










"4429347" 










"4428105" 










"4460158" 










"4476561" 










"4487999" 










"4519609" 










"4559519" 










"4598858" 










"4840019" 










"4942997" 










"4960017" 










"4964867" 










"5190399" 










"5266183" 










"5278860" 










"5295300" 










"5317590" 










"5363301" 










"5365410" > 










"5388131" 










"5421437" 










"5449205" 










"5497287" 










"5559445" 










"5607311") .pn. 
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43 


50 


("5608958" 


US PAT; 


2004/09/15 






"5614054" 


US-PGPUB 


13:27 






"5620311" 










"5623124" 










"5628650" 










"5681099" 










"5773771" 










"5795356" 










"5823798" 










"5831854" 










"5831822" 










"5836802" 










"5989038" 










"6028765" 










"6125684" 










"6306177" 










"6387479" 










"6443988" 










"6453100" 










"6470870" 










"5191355" 










"6240186" 










"6287765" 










"6475753" 










"5224700" 










"4447961" 










"4489500" 










"4921411" 










"3799487" 










"4148122" 










"4260439" 










"4761940" 










"5054777" 










"5393052" 










"5635116" 










"5643114" 










"5730446" 










"5743276" 










"5755629" 










"5771496" 










"5813094" 










"5872612" 










"6074128" 










"6315492" 










"6378844" 










"6459964" 










"6466882" 










"6698272" 










"6751819" 










"6758762") .pn. 
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44 


50 


("5315064" 


US PAT; 


2004/09/15 






"4415604" 


US-PGPUB 


13:28 






"4424252" 










"4780484" 










"4851963" 










"4932876" 










"4992489" 










"5289240" 










"5312943" 










"5646826" 










"5728119" 










"5779728" 










"5925058" 










"6096309" 










"6101882" 










"4271455" 










"4288173" 










"4323348" . 










"4393999" 










"4432470" 










"4451523" 










"4501064" 










"4542442" 










"4768638" 










"4774752" 










"4811979" 










"4907230" 










"4956886" 










"5020174" 










"5212242" 










"5260358" 










"5315486" 










"5405051" 










"5419131" 










"5428508" 










"5523336" 










"5523443" 










"5524983" 










"5553367" 










"5607998" 










"5692884" 










"5721680" 










"5733973" 










"5753876" 










"5826977" 










"5826981" 










"5850693" 










"5853467" 










"5952053" 










"5957382") .pn. 
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45 


50 


("5315064" 


US PAT; 


2004/09/15 






"4415604" 


US-PGPUB 


13:29 






"4424252" 










"4780484" 










"4851963" 










"4932876" 










"4992489" 










"5289240" 










"5312943" 










"5646826" 










"5728119" 










"5779728" 










"5925058" 










"6096309" 










"6101882" 










"4271455" 










"4288173" 










"4323348" 










"4393999" 










"4432470" 










"4451523" 










"4501064" 










"4542442" 










"4768638" 










"4774752" 










"4811979" 










"4907230" 










"4956886" 










"5020174" 










"5212242" 










"5260358" 










"5315486" 










"5405051" 










"5419131" 










"5428508" 










"5523336" 










"5523443" 










"5524983" 










"5553367" 










"5607998" 










"5692884" 










"5721680" 










"5733973" 










"5753876" 










"5826977" 










"5826981" 










"5850693" 










"5853467" 










"5952053" 










"5957382") .pn. 
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46 



50 



3204 

81 
2 

32 
2412 

48 
1367 

59 
269 

11 



("5976291" 
"6025033" 
"6049978" 
"6075072" 
"6078100" 
"6096123" 
"6116091" 
"6124195" 
"6162891" 
"6180180" 
"6193110" 
"6195891" 
"3612112" 
"3609298" 
'.•3598928" 
"3704765" 
"3914860" 
"3903581" 
"3902626" 
"3902528" 
"3880416" 
"3876401" 
"3872291" 
"3865774" 
"3854374" 
* "3818183" 
"3816911" 
"3802046" 
"3792383" 
"4004353" 
"4008844" 
"4015820" 
"4039548" 
"4053359" 
"4054548" 
"4055533" 
"4163082" 
"4168363" 
"4169581" 
"4178081" 
"4073639" 
"4128005" 
"4129548" 
"4243112" 
"4243089" 
"4243857" 
"4246048" 
"4249947" 
"4251376" 
"4256158") 

705/26. eels. 



pn. 



705/26. eels . and recycl$ 
semiconductor same recycl$ and reward$ 
semiconductor and recycl$ and reward$ 
705/14. eels. 

705/14. eels . and recycl$ 
705/22,23, 24,28. eels. 
705/22,23,24,28.0013. and recycl$ 
700/115, 116. eels. 
700/115, 116. ecls. and recycl$ 



USPAT; 
US-PGPUB 



USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 

USPAT; 

US-PGPUB 



2004/09/15 
13:30 



2004/09/15 
08:53 

2004/09/13 
15:50 

2004/09/13 
15:51 

2004/09/13 
15:51 

2004/09/14 
08:48 

2004/09/14 
09:26 
2004/09/14 
09:27 

2004/09/14 
10:02 

2004/09/14 
11:54 

2004/09/14 
11:54 
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- 


1054 


700/121. eels. 




USPAT; 


2004/09/14 










US-PGPUB 


11:54 


- 


18 


700/121 .eels . and recycl$ 




US PAT ; 


2004/09/14 










US-PGPUB 


12:02 


- 


451 


700/219,221,225,226,227.0013. 




USPAT; 


2004/09/14 










US-PGPUB 


12:03 


- 


28 


700/219, 221, 225, 22 6, 227. eels . 


and recycl$ 


USPAT; 


2004/09/14 










US-PGPUB 


12:11 


- 


53 


700/219,221,225,226,227.0013. 


and 


USPAT; 


2004/09/14 






semiconductor 




US-PGPUB 


12:12 


- 


43 


(700/219, 221, 225, 22 6, 227. eels . 


and 


USPAT; 


2004/09/14 






semiconductor) and number 




US-PGPUB 


12:30 


- 


50 


(("5796840") or ("6185546") or 


USPAT; 


2004/09/14 






("6205065") or ("4521853") or 


("4521852") 


US-PGPUB 


12:35 






or ("4603381") or ("5220195") 


or 










("5343074") or ("5410177") or 


("5539828") 










or ("5627548") or ("5684321") 


or 










("5693552") or ("5742177") or 


("5781155") 










or ("5805712") or ("5839769") 


or 










("5869977") or ("5889409") or 


("5889408") 










or ("5907561") or ("5982683") 


or 










("5990699") or ("6239008") or 


("6239605") 










or ("6239606") or ("6242934") 


or 










("4439649") or ("4520448") or 


("5295187") 










or ("5350713") or ("5365655") 


or 










("5555422") or ("5589796") or 


("5852297") 










or ("5885045") or ("5945346") 


or 










("6016256") or ("6107203") or 


("6149508") 










or ("6163188") or ("6165048") 


or 










("6174738") or ("6244929") or 


("6292892") 










or ("6788985") or ("5801527") 


or 










("4492811") or ("4608750") or 












("4626322") ) .PN. 








- 


0 


((("5796840") or ("6185546") or 


USPAT; 


2004/09/14 






("6205065") or ("4521853") or 


("4521852") 


US-PGPUB 


12:36 






or ("4603381") or ("5220195") 


or 










("5343074") or ("5410177") or 


("5539828") 










or ("5627548") or ("5684321") 


or 










("5693552") or ("5742177") or 


("5781155") 










or ("5805712") or ("5839769") 


or 










("5869977") or ("5889409") or 


("5889408") 










or . ("5907561") or ("5982683") 


or 










("5990699") or ("6239008") or 


("6239605") 










or ("6239606") or ("6242934") 


or 










("4439649") or ("4520448") or 


("5295187") 










or ("5350713") or ("5365655") 


or 










("5555422") or ("5589796") or 


("5852297") 










or ("5885045") or ("5945346") 


or 










("6016256") or ("6107203") or 


("6149508") 










or ("6163188") or ("6165048") 


or 










("6174738") or ("6244929") or 


("6292892") 










or ("6788985") or ("5801527") 


or 










("4492811") or ("4608750") or 












("4626322") ) .PN. ) and recycle 
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- 


0 


( ( ("5796840") or ("6185546") or 


US PAT; 


2004/09/14 






("6205065") or ("4521853") or 


("4521852") 


US-PGPUB 


12:39 






or ("4603381") or ("5220195") 


or 










("5343074") or ("5410177") or 


("5539828") 










or ("5627548") or ("5684321") 


or 
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ABSTRACT 



A system and a method for managing, organizing, and 
allocating service providers in the operational environment 
of a distributed computer network by applying trade and 
price mechanisms to a plurality of resource allocation deci- 
sions. Local resource allocation rules are set forth for 
maintaining a near-optimal, global load distribution. The 
service providers are dynamically allocated based upon the 
supply of the providers and the demand thereof. An auto- 
mated mechanism, based on service provider reputation, 
channels demand away from failing or broken service pro- 
viders. Strategic load balancing rules cause the elimination 
of ineffective service providers, and also provide a dynamic 
replication of service providers that cannot handle the cur- 
rent demand. Further, a method for managing the overall 
system behavior utilizes administrative surcharges. 
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service provider, the request is either granted or not granted. cation decisions, and to merge these decisions into resource 

Access privileges to system resources are typically defined allocation rules which efficiently manage service provider 

and assigned by an administrator. The administrator grants usage in large computer networks. 

these privileges to requesting entities in an effort to antici- ,, ^ another object of ^ invention to dynamically 

pate acce^ requirements in f advance of actoal service s aii^te service providers based upon the supply of the 

requests. While this method of access control is well-suited iders ^ te demand thereot 

to the provision of system security, it is deficient when . . , . . 

i,„j ,„ „„„„„., „■,„„, ,; „ - . „, . .... It is moreover another object of the invention to utilize 

applied to resource allocation. ine assignment ot privileges , , _ , , . , J . . ... 

to regulate access to resources is essentially an effort to °^ ^"j avaflable "\ foraiatlon to 8 lobal W~ 

early-bind the set of resources to a service requestor. Such 10 mizatl0n of P r0Vlsl0D - 

an assignment shares the same set of design deficits as the 11 18 vet another object of the invention to provide a 

early binding technique described above. real-time service provider allocation scheme that adaptively 

As a consequence of the limitations of the foregoing responds to ever-changing system conditions, 

resource allocation techniques, it has become common prac- It is a further object of this invention to permit system 

tice to: 15 administrators to influence the utilization of selected service 

(i) Allocate resources to satisfy hypothetical peak providers through the use of price surcharges, 
demands, thereby guaranteeing that, for those times Id accordance with the objects of the invention, one or 
that the system is not operating at peak demand, a more service providers are allocated according to the rela- 
portion of the allocated resources arc idle; tive priorities of processes which request the use of a 

(ii) Postpone efforts to improve slow service provider 20 respective service provider. A service provider may refer fo"7 

response times. Often, the response times can be a database, a computer program, a person providing services <x person 

decreased by the reallocation of resources. However, over a computer network, an information resource, or a ?rt>vdU/Ui 

because organizations lack the man-hours to actually hardware resource such as a fax machine, a printer, or a data j zervite^P 

configure the population of service providers, this work storage drive. A process refers to the manner in which an^ 

is typically postponed until time permits; and/or 25 entilv that 040 request ^ allocation of a service provider 

(iii) Dedicate network resources to performing a specific wil1 use that sccvkc tf il mdeed > allocated to that entity, 
task. This leads to inefficient resources allocation under A ^estor refers to an entity that may require the 
anything but the expected load conditions. In addition, of one or more " IVIC « providers. Illustrative service 
this causes even more network resources to remain idle requestors include computer programs as well as devices 
under normal load 30 coupled to the computer network for use by individuals 

Other prior art approaches have dealt with selecting requesting services, 
appropriate physical locations for applications on a network A plurality of service providers, a plurality of service 
so as to enhance system performance. The physical location requestors, and a service broker are all accessible from a 
of an application on a network directly impacts the response computer network. The service broker uses a service pro- 
time of that application. Services installed on under-utilized 35 v ider allocation directory to allocate service providers to 
resources execute faster than identical services installed on service requestors based upon dynamically-changing pricing 
busy resources. The topological proximity of a service to its constraints. 

potential requestors and the proximity of system resources The service provider allocation directory associates each 7 

necessary for the delivery of that service directly affect the of a plurality of service providers with a set of representative 

response time of that service. Ideally, the decision of where 40 indicators. A first indicator identifies a type or class descrip- 

an instance of a service ought to be installed takes into tion of the service provider. A second indicator specifies the 

account the location of the community of service requestors, location of the service provider on the computer network. A 

available bandwidth, the proximity of data and third party third indicator specifies the base price from the service 

services, and the load on the server where the services run. provider which includes the cost of underlying services. The 

At present, this decision is typically made by system admin- 45 service provider allocation directory may also utilize one or 

istrators and is adjusted as new applications, resources and more of the following optional indicators. For instance, the 

demands are made of the system. Unfortunately, as in the service provider may provide one or more attribute prices, 

case of resource allocation, decisions pertaining to resource which are all entered into the service provider allocation 

location are also labor-intensive and subject to similar directory as a fourth indicator. The attribute prices specify 

constraints. However, the locations of system resources, 50 the price differential for different levels of service or options 

service providers, and service points are not readily change- that the service provider has available . A fifth indicator may 

able so as to provide for optimization under a variety of specify the load premium as provided by the execution 

conditions. This is compounded by the difficulty associated manager. The load premium reflects the demand on a given 

with gathering statistics and measures to determine if the service provider by the service requestors. Increased 

location of a service is inefficient and if so, where to relocate 55 demand causes the premium to increase. Decreased demand 

the service in order to maximize efficiency. causes the premium to gradually decrease. A sixth indicator 

SUMMARY OF THE INTvWnON may ^ re P mation P remiu ™ 45 provided by the 

aUMMAKi ut iHfc. iNVfcN HUN execution manager. The reputation premium is used as an 

In view of the deficiencies of the prior art, it is an object adjustment to direct requests away from service providers 

of the invention to provide a dynamic mechanism for 60 that have a history of failure or not fulfilling service 

managing, organizing, and allocating service providers in requests. Each failure to complete a request causes a pro- 

the operational environment of a computer network. portional increase in the reputation premium. A seventh 

It is a further object of the invention to apply market indicator may represent an administrative premium which 

economic methods to the management, organization, and can be utilized by the system administrator to influence 

allocation of service providers. 65 system usage to or away from a service provider. 

It is a still further object of the invention to apply trade Service requestors issue service requests over the com- 

and price mechanisms to a plurality of local resource alio- puter network. The service request includes the type or class j 
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of service desired, as well as a budget specifying the 
maximum price that the service requestor will pay for that 
service . Service requests are allotted request budgets which 
arc representative of the relative value the users of the 
invention place on the timely execution of a service request. 5 
Higher request budgets allow the service requestor to pur- 
chase higher execution priority from a service provider, 
thereby providing a more timely execution of the service 
request. Moreover, the service requestor will allocate a 
higher percentage of its total budget to individual service 1Q 
requests having higher business value. In this fashion, 
service requests with high business value, as expressed by 
their budget, gain prioritized access to the invention's 
resources. 

Service providers send availability messages to the ser- 15 
vice broker indicating the availability of one or more ser- 
vices. These messages identify the type or class of service, 
the location of the service, and associate each service with 
a base price and attribute prices. The broker stores these 
availability messages in the service provider allocation 20 
directory. The execution manager sends execution premium 
messages to the service broker indicating new, updated 
values for the reputation and load premiums. The broker 
stores the execution premiums in the service provider allo- 
cation directory. 25 

In response to the receipt of a service request, the service 
broker uses the indicators in the service provider allocation 
directory to generate a trial candidate list of service provid- 
ers. This trial candidate list includes only service providers 
of the type or class desired by the service requestor. The 30 
service broker then calculates a levied price for each of a 
plurality of service providers on the trial candidate list. The 
levied price is the summation of the base price, requested 
attribute price, load premium, reputation premium, admin- 
istrative premium and a delivery premium that is determined 35 
based on the relative locations of the service requestor and 
the service provider. 

The service broker eliminates any service providers on the 
trial candidate list that do not have a levied price below the 
budget specified in the service request, thus providing a final 40 
candidate list The service broker then generates a draft 
contract for each service provider on the final candidate list. 
The draft contract specifies the identity of the service 
provider, the location of this service provider on the com- 
puter network, the identity of the service requestor, the 45 
location of the service requestor on the computer network, 
the levied price, the base price, the attribute price, the load 
premium, the reputation premium, the administrative 
premium, the delivery premium, the type or class of service, 
an optional schedule for performance of the service, and an 50 
optional contract expiration date and time. 

In response to the receipt of one or more draft contracts, 
the service requestor may choose to redeem any of these 
draft contracts through the use of an execution manager 
software component accessible from the computer network. 55 
However, it is usually the lowes t-priced draft contract that is 
redeemed , llie execution manager directs me execution ot a 
service request contract, and instructs the accounting man- 
ager to collect the funds from the service requestor to make 
payments to the service provider. Every service provider and 60 
service requestor in the system has an associated account 
that describes the funds at the service provider or service 
requestor's disposal. These funds are used as a medium of 
exchange between service provider and service requestor. 
Upon the successful delivery of service the accounting 65 
manager extracts funds from the service requestor account 
and moves them to the service provider account in the 
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amount of the sum of the base price, the attribute price and 
the load premium specified in the redeemed contract. In this 
manner the account associated with the service provider 
gains funds. 

Service providers are also charged rent. Rent is defined as 
a periodic charge against a service provider account. The 
rent is determined by the summation of all levied prices for 
all software and hardware components needed to actively 
maintain the service provider, even while it remains idle. In 
this manner, the rent and therefore the account level, are 
directly related to the speed, capacity and demands associ- 
ated with the physical hardware, for example, memory, disk 
storage, and CPU utilization. In this manner, the account 
associated with a service provider loses funds. 

The invention will install additional copies of a service 
provider on the network when at least one of the following 
administratively defined thresholds has been surpassed: (1) 
the account associated with a service provider which pro- 
vides a record of the successful delivery of service over 
time; (2) the reputation premium associated with a service 
provider which provides a measure of the service providers 
ability to deliver service; (3) the load premium which is a 
measure of current demand on a service provider. The 
invention will split the funds associated with the original 
service provider account between the original service pro- 
vider and the newly created copy. When a service provider 
account shrinks past an administratively defined threshold, 
due to payment of rent and a lack of demand, the service is 
deemed bankrupt and the service provider is erased from the 
service provider allocation directory and removed from the 
network. 

Pursuant to a preferred embodiment of the invention, the 
levied price charged by each service provider is dynamically 
adjusted over time in accordance with a set of adjustment 
rules. According to a first rule, as the demand for a particular 
service provider increases, its levied price also increases. 
The levied price of a service provider that is idle for too long 
will be decreased until sufficient demand for the resource is 
generated. Finally, a given service provider should generate 
sufficient demand or risk "bankruptcy", meaning that the 
service provider is removed from the allocation directory. 
Accordingly, supply and demand are the main driving forces 
responsible for lowering or increasing levied prices. Profits 
or losses determine the continued existence of a given 
service provider or its removal from the service provider 
allocation directory. 

Pursuant to a further embodiment of the invention, stra- 
tegic load balancing rules are applied to each service pro- 
vider to dynamically de-install an ineffective service 
provider, and to dynamically replicate service providers that 
cannot handle all of the current demand from service 
requestors. These load balancing rules, as well as any rules 
used to determine levied prices, need only utilize informa- 
tion that is locally available on the computer network. Such 
rules need not be based upon global knowledge of the state 
of the entire computer network. In this manner, the levied 
prices computed by the service broker, in combination with 
strategic load balancing, produce a globally adaptive, self- 
configurable behavior for a plurality of service providers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a hardware block diagram showing an illustra- 
tive operational environment for the present invention. 

FIG. 2 is a flowchart setting forth an operational sequence 
to be performed by service providers. 

FIG. 3 is a flowchart setting forth an operational sequence 
to be performed by the system of FIG. 1 upon issuance of a 
service request by a service requestor. 
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The invention relates to the problem of recycling of products 
of complicated structure and is based on the idea to provide 
each component of the product with a memory in which not 
only at the timing of production information such as location 
of material to be recycled is stored but also additional data, 
e.g., about repair and/or specific stress to which the com- 
ponent has been exposed during its use. Such additional data 
may be collected via specific sensors provided either on each 
component or in or on the body of the product to be 
memorized in the memory of each component. Based on the 
idea of the invention, the life history of each component of 
the discarded product can be checked individually for deter- 
mining whether such component may be reused or disposed 
for disassembling and recycling. 
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RECYCLABLE COMPONENT WITH DATA 
STORAGE FOR STORING INFORMATION 
FOR EXAMINING THE COMPONENT AND 
PRODUCT INCLUDING SUCH A 

COMPONENT 5 

The invention relates to a recyclable component a prod- 
uct including such a recyclable component and to a check 
device for examining such a recyclable component. 

There are many different kinds of products made by 10 
different manufacturers coming into the market and each 
such product also contains many different kinds of compo- 
nents. If a product becomes obsolete or is taken out of 
service, the user wants to abandon the product and usually 
disposes it in one or another undesirable way. Even if the 15 
product itself becomes old or invalid, components contained 
in the product or a part of each component, however may be 
reused in another product. Therefore, recently recycling of 
those components is eagerly discussed under an environ- 
mental point of view. 20 

One way to enable recycling of a component easier is to 
indicate on the surface thereof the kind of material which 
constitutes the component. For example, if a component 
such as a hausing of a television receiver or a chassis of 
automobile is formed of a single plastic or metal material, 25 
the component can bear the name of the material or a symbol 
representing the same. It is, however, very difficult to 
indicate enough information to recycle the component, if the 
latter is comprised of many kinds of materials or has a 
^complicated constructional composition. 30 

As a type of recycling of a component, it has also been 
considered to reuse the component as it is, without breaking 
it up, i.e., in an appliance of same type or in a similar type 
of the product in which the component was used before, or 
as a service spare part In that case, the indication of the kind 35 
of material is insufficient and it is more important to know 
how long the component has already been used or whether 
the component can still be reused for long enough a period 
^in the future. Such information is very important especially 
for electrical components or mechanical components having 40 
a movable part. Such transitional information can not be 
indicated properly on the surface of a component. 

Meanwhile, it is known, for example by Canadian Patent 
1,272,808, to include a memory in the product for storing 
information data as to production and repair or maintenance 45 
service of the product Such information, however, is useless 
for recycling, because some components taken from the 
product are transferred to a recycling process instead of the 
product itself. Furthermore, if the product has not been 
repaired in spite of that the component has been impaired or 50 
damaged, such information is incomplete and not reliable. 

According to U.S. Pat. No. 4,586,147, a product may be 
further provided with a sensor detecting failure information 
of the product during its use. The failure information and the 
history information as to the failures which is stored in a 55 
memory provided in the product can be used for mainte- 
nance. However, because such failure information and his- 
tory information will remain only in the main body of the 
product when the consumed product is forwarded to 
recycling, it is impossible to know any defect caused in each 60 
or at least in the essential components of the product 

It is also known, for example, from UK Patent Publica- 
tion GB 2116748 A, that each circuit board comprising a 
plurality of components may include a memory for storing 
information as to assembly or testing which is necessary 65 
during production. In the course of testing, if any faulty 
component mounted on the circuit board is found, the 



identity of the faulty component is written into the memory 
and any necessary remedial action will be taken as part of 
the production. Therefore, only circuit boards including no 
faulty components can be used for completing the product 
However, there is no way to identify any defect of the circuit 
board occurring during the use of the product, which, 
however, is a most important information for recycling. 

UK Patent Publication GB 2142172 A also discloses that 
each assembly or subassembly constituting a product has a 
memory for storing elapsed time and maintenance informa- 
tion such as the time of the last overhaul. However, such 
information is not sufficient for recycling the assembly or 
sub-assembly. . 

After all. in the above described prior art, it is very f 
difficult to examine discarded products properly before 
forwarding to recycling of each component and easily 
evaluate each component which has been taken from the 
discarded products and which may have defects caused 
during its use. 

According to the invention, this problem is solved by 
providing each component constituting a product with a 
memory for storing information d ata useful for recycling. 

One way of carrying out the invention is described in 
detail below with reference to drawings which illustrate a 
specific embodiment in which: . 

FIG. 1 is a schematic block diagram showing a television 
receiver as an embodiment according to the invention; and 

FIG. 2 is a schematic block diagram showing an example 
of component according to the invention including a check 
system for checking the condition of the component 

Referring to FIG. 1, a television receiver 1 has normally 
an input circuit board 2 including an antenna input terminal, 
a tuner and auxiliary input terminals, a signal processing 
circuit board 3, a cathode ray tube 4, a power supply 5 and 
a central processing unit (hereinafter CPU) 6 as its main 
components. It will be omitted to explain the well known 
function and operation of each component and the television 
receiver 1. which are irrelevant to the invention. 

The voltage source is suppbed from the power supply 5 
to respective components 2, 3, 4 and 6. Control signals from 
the CPU 6 are supplied to respective components 2. 3, 4 and 
5 so as to control the same during operation of the television 
receiver 1. 

According to the invention, each component 2, 3. 4. or 5, 
which or a part of is aimed to be recycled, has a memory unit 
2a, 3a, 4a or Sa (an internal memory installed in the CPU 6 
may be used as a memory unit for the CPU 6) which store 
information data necessary for the evaluation of the com- 
ponent before forwarding to recycling. Such information 
data can be classified into two types; active data and passive 
data. 

Active data may include, for example, information as to 
stress to which the component has been exposed during use, 
i.e., a) maximum/minimum temperature; b) maximum accel- 
eration (in case the component has been dropped or 
shocked); c) minimum power consumption; d) maximum 
voltage; e) maximum humidity exposure; f) function caused 
by the component; g) short circuit occurred in relation to the 
component; h) operation hours of the component; i) outgas- 
sing; j) emissions; k) electromagnetic radiation: each 
exceeding a given tolerance and long and how often, but not 
limited to those. 

Such information classified into active data is detected by 
one or more physical (mechanical) or chemical sensor 2b, 
3b, 4b, 5b, 6b, 7 or 8 provided within the television receiver 
1 or directly in or on each component 2, 3. 4. 5 or 6 and 
stored selectively into each memory 2a, 3a, 4a or Sa. Each 
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component 2, 3. 4 or 5 may require different information to date, purchase price, selling price, destination. If the own- 
be evaluated according to the nature of the component ership of the component is changed on recycling such 
therefore, different sensors may be used. Some sensor, information on the ownership can be stored or modified bv 
however can be commonly used for different kinds of recycles. The history of repair and maintenance service data 

^TeTlevision receiver 1 may have a separate memory 5 ^ Z^IS^Z^ M ?^°»J> f ** component, 
unit (though not illustrated) for storing information da* P ^Z^ ^lT^ ° f ^ "j** 
commonly related to several components or information . J** ^scrfo* active, passive and supplementary 

data related to the television receiver 1 as a whole, such as infoimatlon data can be stored in a certain format, preferably 
construction of the television receiver 1, the locations of the m * common format regardless of type of components. More 
components or instruction of disassembly. Such information 10 P^ 0 ^ 1 ^ toe information data are categorized according to 
may be very useful for automatic or even manual disassem- 1,1(5 nature of me information as described above and stored 
bly. Such separate memory unit may be replaced with the selectively in designated memory areas or stored as block 
memory of the CPU 6. All or some of the memory unit might ***** to g etne r with data identifying the categories. As all or 
be also connected through a data bus 9 to a diagnostic sane °f passive data is not required to be modified, even 
connector 10 provided to the external of the television 15 service personnel, vendors and recycles have no possibility 
receiver 1. which enables data retrieving without opening to input or rewrite all or some of passive data into the 
the housing. memory units. Active data is relatively important to evaluate 

If the television receiver 1 is (connected to the main the component to be recycled and to assess the commercial 
power source regardless whether the television receiver 1 is value thereof. To prevent data manipulation, the stored data 
actively used or operated in the stand-by mode, the central 20 are selectively tamper-proof by means of appropriate 
processing unit 6 is always operative so that the detected memory media and recording mechanisms for example 
signal from each sensor 2b, 36, 4b, 5b, 6b, 7 or 8 can be encryption as occasion demands. Therefore, only authorized 
processed, and the above described stress data is stored or personnel can modify some active rfq ta, passive data and 
renewed in each memory unit 2a, 3a, 4a or So, or in the supplementary data with special devices, if necessary. For 
internal memory of the CPU 6. In case that each sensor is a 25 example, the official life time set by the first manufacturer of 
self-hold type which can maintain the condition detected the component may be replaced with an official life time 
last, even if the television receiver 1 has been disconnected estimated by the supplier of the recycled component on the 
from the main power source, the CPU 6 can store and release basis of the residual life time and the quality check result 
the last detected condition from each sensor 7b, 3b, 4b, Sb, Therefore, an appropriate type of memory such as PROM. 
6b, 7 or 8 as long as the television receiver 1 is connected 30 EPROM or EEPROM may be selected for each memory unit 
to the main power source. If the television receiver 1 is a according to the function thereof to be required and the 
battery operated type or installed with a back-up battery, category of information data to be stored thereinto, 
there is also no problem. Referring to FIG. 2. more detail construction of each 

In addition to the above active data, each memory unit component is explained. The component 11 has. besides its 
2a, 3a, 4a or 5a of each component 2, 3, 4.. 5 or 6 must or 35 own functional elements, the memory unit including a 
may further stores passive or supplementary information memory 12, a memory controller (or interface) 13 and a 
data. Passive data may include, for instance, manufacturing sensor 14 as an option. The memory 12 is preferably a 

rdata of the component which has been set in the factory. non-volatile memory as the component will be examined 
Supplementary (active or passive) data may include, for even after being taken out from the product. The memory 
instance, distribution and sales data of the component which 40 unit might be a dual-port type, one port for recording active 
has been set during distribution and assembly of the finished data, one port for retrieving active and passive data. In that 
product; history of repair and maintenance service data case, the memory unit has an input terminal 15a and an 
which has been set during repair and maintenance service; output terminal 15& These terminal may be combined in a 
data of technical conditions for product guarantee in order to single input/output terminal, 
^protect against unjustified guarantee claims. These memory 45 The stress information detected by the sensor 7 or 8 
units might be used for secondary purposes. If a power provided within the television receiver 1 as shown in FIG. 
management unit is built into the product in order to reduce 1 or by the sensor 14 provided to the component 11 is 
energy consumption during normal usage of the product supplied to the CPU 6 provided within the television 
r elevant data ca n be stored in a memory unit receiver 1 as shown in FIG. 1. if the detected stress infor- 

i he manufacturing data of the component may includes so mation is required to be processed so as to form a proper data 
manufacturer information such as trademark or name of signal. The processed data signal derived from the CPU 6 is 
producer, model name or number, individual product num- written into the memory 12 through the input terminal 15a 
ber or serial number, manufacturing date and place. and the memory controller 13. 
_sr>ecifications. composing materials — the sorts of applied The stress information detected by the sensor 7, 8 or 14 

plastics and additives, locations of built-in hazardous 55 is supplied through the terminal 15a or other terminal or the 
materials, official life of the component manufacturing memory controller 13 to the memory if the detected stress 
history, testing information, fault reporting information. The information is not required to be processed. Other active 
information regarding manufacturer might be used to clas- data, passive data and supplementary data can be also stored 
sify products or components collected for recycling accord- in a similar manner to the above. 

ing to the manufacturer. This is useful, for example, in 60 As a sophisticated embodiment, the component 11 or the 
deciding the interchangeability of certain components in the memory unit may include a micro-processor with a memory 
field of services. The information regarding specifications or instead of the memory controller 13. which can replace the 
locations of the applied materials will help recycles in the CPU 6 in connection with the invention. Even each corn- 
removal of hazardous materials or. the recovery of precious ponent 11 may have an own battery. 

metals and sorting of plastic fractions. 65 When the television receiver 1 becomes outdated or] 

rThe distribution and sales data of the component may should be taken out of service and is forwarded to recycling, | 
includes wholesaler and retailer's name, purchase date, sales the information data stored in the memory units can be used I 
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to manage the distribution, disassembly and disposal pro- 

rcess. From each of discarded and then collected television 
receivers, the information stored in the memory units are 
read out through the diagnostic connector 10 to check 
quality of each component with a check device 16 and assist 
^in deciding whirh components still have a relatively high 
- ^residual- valueT^ elevision receivers containing component 
of higher residual value are then sent to automatic or manual 
disassembly line for recovery of valued components, pos- 
sibly according to the information of the location of the 
f va lued component and instruction data of disassembly. 

The disassembled components are sorted into same kind 
or type according to the passive information. Such sorted 
components are subjected to dedicated quality checks in 
more detail and classified according to the stress information 
into a specified tolerance field allowing a defined future use. 
Components qualified or certified for reuse are subsequently 
refurbished if requested and forwarded to manufacturers 
using the qualified or certified components. Similarly, the 
components with a high content of pure plastics or precious 
materials are sent to dedicated recovery lines. Particularly, 
hazardous materials can be removed safely and with 
certainty, since detailed information about the materials and 
their locations in the components is also available in the 
memory units. 

The check device 16 has an input terminal 17a, a data 
processor 18 and, if necessary, an output terminal 17b which 
may be combined with the input terminal 17a. The compo- 
nent 11 is connected to the check device 16 through the 
output terminal 15b of the former and the input terminal 17a 
of the latter, through the diagnostic connector 10 before 
disassembly or directly after disassembly. The data proces- 
Psor 18 of the check device 16 reads out the information data 
— I stored in the memory 12 through memory controller 13 and 
Lthe output terminal 15a. The data processor 18 of the check 
device 16 may output information data to be stored in the 
memory 12 through the input terminal 15a and the memory 
controller 13. 

The connection of the component 11 and the check 
device 16 can be achieved by means of wireless data 
transmission to allow easy automation of the check proce- 
dure. In that case, the component 11 and the check device 16 
are provided with wireless transmitters and receivers, 
respectively, instead of the output terminals 156 and 17b and 
the input terminals 15a and 17a, respectively. 

Although memory units are solely used for storing infor- 
mation data, bar code or printed markings can be used also 
for storing relatively simple static information data in com- 
bination with the memory units. 

I The application of the invention is not limited to electric 

I or electronics components but also applicable to mechanical 
I components or any other components, if such a component 
L_can be provided with a memory. Component blocks, 
modules, assembles or sub-assembles also can be called 
generally as components in the sense of this invention. 

The products which Utilize components according to the 
invention are also not limited to television receivers but can 
be also any electric, electronics or mechanical products. 
We claim: 

1. A recyclable product comprising: 

a) one or more component blocks; 

b) sensor means associated with said one or more com- 
ponent blocks, said sensor means detecting a condition 
of one or more of the associated component blocks and 
providing a detection signal representative thereof; 

c) memory means included with at least one of said one 
or more component blocks; and 
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d) control means for receiving said detection signal from 
said sensor means, processing the detection signal, and 
providing said memory means with the processed 
detection signal; 
wherein said sensor means detects stress of said compo- 
nent block during use and derives the detection signal 
so as to include stress information that is indicative 
thereof; 

wherein said memory means stores said stress information 
and also stores passive data necessary for recycling said 
one or more component blocks; and 
wherein at least one of said one or more component 
blocks includes output terminal means for release of 
information data including the stress information and 
the passive data stored in said memory means, said 
stress information including active data indicative of at 
least one of the following conditions detected by the 
sensor means: (a) maximum/minimum temperature; (b) 
m axi m u m acceleration; (c) maximum power consump- 
tion; (d) maximum voltage; (e) maximum humidity 
exposure; (f) malfunction caused by the component; (g) 
short circuit occurred in relation to the component; (h) 
outgassing; (i) emissions; and (j) electromagnetic 
radiation; 

whereby each said one or more component blocks are 
recyclable on the basis of the passive data and the 
active data provided from the output terminal means. 

2. A recyclable product according to claim 1. wherein said 
product includes a plurality of said component blocks each 
including at least one sensor. 

3. A recyclable product according to either one of claim 
1 or 2, wherein at least one of said one or more component 
blocks further includes input terminal means for receiving 
the processed detection signal from said control means. 

4. A recyclable product according to claim 1, wherein the 
passive data includes the location within the product of said 
one or more components. 

5. A recyclable product according to claim 1, wherein the 
passive data includes the location of hazardous or precious 
material. 

6. A recyclable product according to claim 1, wherein the 
memory means are tamper-proof. 

7. A method of recycling a product that includes at least 
one component, said method comprising the steps of: 

a) reading out from memory means provided within the 
product and associated with said at least one compo- 
nent information data related to said at least one 
component, said information data including active data 
describing stress that said at least one component has 
undergone and passive data indicating at least one of: 
the location of the component and instructions for 
disassembly of the product; 

b) disassembling the product to separate the at least one 
component according to the passive data; 

c) sorting the at least one component according to the 
active data; and 

d) forwarding the at least one component for subsequent 
use thereof. 

8. A method according to claim 7. wherein said active data 
is descriptive of at least one of the following conditions 
experienced by the component: maximum/niinimum tem- 
perature; maximum acceleration; maximum power con- 
sumption; maximum voltage; maximum humidity exposure; 
malfunction; short circuit; outgassing; emissions; and elec- 
tromagnetic radiation. 

9. A method according to claim 7, wherein said passive 
data includes manufacturing data that includes at least one of 
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